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1The Osseous and Muscular Systems
Simplified for the Physical Education Student
The purpose of this thesis is to simplify the Osseous and
Muscular Systems for the needs of the Physical Education student.
In this treatment of the Osseous system I have not given a de-
tailed description of each bone, but just a short sketch of each bone
to the extent a Physical Education student should know it. I have pur-
posely made these descriptions short, and included the drawings i^ich I
hope will make up for the shortage of description. By that I mean that
the student can get a better idea of the Osseous system by visualizing
the pictures and placing in his mind the exact location of each character-
istic of each bone.
After he has these characteristics firmly placed in his mind, he
can proceed to the muscular attachments of each bone and by comparing
the two get a better idea than if he simply read about it. I have divided
the muscular attachments into those that insert and those that arise from
each bone, and have shown in the drawings of the muscular areas, just how
much each muscle takes up, and its location on the bone. Thus by compar-
ing the characteristics and muscular areas the student is better qualified
to figure out action and thus he can adapt certain exercises to his findings.
As for the muscular system itself, I have divided the muscles into
group action, i. e. muscles acting on the different joints, and then
divided each group into the recognised actions of the Physical Education
student, i. e. flexion, extension, abduction, adduction, etc. I have given
the muscles involved in each action without their origins and insertions.
a£jjjro3iJiJ jbac ex/o&c&O
^OBbu^S. ^:clJi>osji^ JDsolc^iI^ odi -lol feeil^XquiS
fciiB EWO^oaO erfd' oi aJt BieextJ’ eltliJ lo eeoqrxx/q eriT
.dnefcxr^e coli^oubS IboIb'^‘1 siid: lo ai)©ea eiU tol aa»^exl^ xelxjoexrti
-eb B xjevJts <ton evnil I mo^fexis cuooaaO edt lo iflsak^Bert^ aidJ' cl
exiocf riojs© lo fbc^92fe ^lods b teut iud ^onocT rioBa f'oliqliyaef) boIiAJ
-*n.fq evEri I .j-1 woxoi blxiorfa dcsbir^a nol»tBotrba iBoieic-^ £ iab&xe> ©liJ
I fbixbr agclwEib e&t bsbuXonx bnB enoWqi*coesb ©aeflit ebziE. xXoQoq
tfiiit nBsa 1 i£di .cold'qiioaob lo ©s^J-'ioile ©rii lol qi; b:)Iba IXlw eqod
SiitailBirRxv cied’BXp ewceaeO exit lo «sbi leJJ-ecf e ^eg hbo ^tcsLiKfg edd
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3d ^bxilm aid nl beoBlq Boldai'ied’OB'iBdo saedl e£ri ©d
gxil'iBqmco yd bOB acicd doss to ednefiadoBllB iBlxosuni srid cl faeeoo'iq ceo
bebivlb evjBd I *11 luccfB baer \lqiailB ed U aedd aebl lelled b leg okI sdl
Bi'yil esJtiB iBdl eaodl Ixib lieeiil iBdl sacril olxil alnsadafillB TJtJiroeim sdl
wed Isjjt iBBb'iB TeXiroaifiJ &xH lo esxilwBib sdl xil rtaroda evBd be® ,eixod doB©
-^BCifioo axxdl *axiod exJl go ccHbooI all bcB ,qx; aedel eXoam dxxBe dcim
belllXotrp celled el IxisliAla ©ril aBerts xcliroai/m bne aollalieloBiBrio ©fH gni
.asnlbiiil eld ol aealoiexQ xilBlia© IqBb© hbo ©d ei/dl bxifi nolloB Ixro six/gll ol
eld aaXoBBUi edl b©bi\'^lb ovBri I <^Xeall jne^la'ja 'trXuoaua-exll iol sA
n©i{l bnx ^alcloj, lxio*islllb exil go gdloB aeloaitm *© *1 ,ccll5£ qsjcns
collBouba XjBola'^‘1 exil lo ariolloB beaingooei ©dl old qj/cig dose bebivlb
cevl^ tovBd I .ol© ^xsolloirbbB jGollynbdB tnolaxialxe ,nolac&I1 ,© .1 ,lnebxlG
.ecoH'roeni bOB afllglT;© ilexil Ixjcxlllw nolloB doB© xil bevXovd ceXoauiK exll
.©nod doB© lo ollal
2After the student reads about the origin and insertion on any bone, I ex-
pect him to turn to the drawings of the bones and muscular areas and find
out just where the muscle is located and try to visualize its action.
I think that if the student goes over the Osseous system first and
learns the general characteristics, then learns the muscular attachments,
he will have a much easier time when it comes to locating muscles and find-
ing out just what the action is.
First of all I believe the Physical Education student should know
of the distinguishing anatomical characteristics of the body. For instance,
he should know the anatomical position, or that position in which the body
is studied, is supposed to be standing, with the arms at the side, and
the palms of the hands facing forward. He should know that the arm extends
only from the shoulder to the elbow and below that point to the wrist
it is known as the forearm and not the arm as most people think; that below
the wrist on the thiunb side (palmar siirface) we have what is called the
Thenar eminence, that on the little finger side we have what is called the
Hypothenar eminence, that the back of the hand is called the dorsal surface.
He should know that the entire lower extremity is not the leg as most
people would think, but that the lower extremity is divided into the thigh,
that portion which runs from the lower part of the torso to the knee, and
the leg which runs from the knee to the ankle.
He should know that the head is divided into the cranium and the face,
subdivisions of the cranium being occiput at the back, the forehead in
front, and the temples at the sides. The face would include the chin,
cheeks, nose, eyes, and mouth. Below the head is the neck which connects
it to the trunk* The front is called the throat, and the back the neck.
-X8 I ,efloc'
-infi no ncij'xflenl bae tiiaiTo art? iu-do aiuef-i ;fr&butz tdJ
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-aol^Jox! aJl «&iije«alv oj bms bo^znol cl alnaum edt eredv Icw^ luo
InB lail^ ir.9l8'{{i Bi/oecaO eril -xcvo aao^ dtwbu&c edJ 11 ^suii jfnlrfi 1
<elr»fl£fojald£ xatoam erii aartrsi aafil ,eoilai'iedo^iaiio Liiaxtej enl BfruBcl
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sffl iloldw cl ncllxecq IcxXJ no ^noUlsoq IzolacdAne odd wcraf blacda ari
bnc joble odd So botc edd riliw ^salbnela otf cl b©aoqqx»8 el ,belbx;le el
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.eoaJjLfa Xeaneb oril belieo el bceri aril lo afoBd sril Ixsxil •taaesiroq^
leoa as 8©X eril Ion el nev.cX anldiia edd dadd wo^c^ bJjjoda &H
r •
,rigxril edd odai bebivlb el xllraenlxe ne^oX eril leril jnd t^(nlril fcXx-^ow ©Xqoeq
bxm fSead edd <yd os*iol axil lo loaq *xewoX eril ocnl atw's cfolriir nollnoq iBxil
• eldno edd od aaxirf aril ^aonl amn riolriw gel edd
,sob1 axil bfte c-nlneno eril csal beblvlb el baeri exil iBxfl vowl bXnorie ali
xil beedoiol add ^:'.oad exil la Ijixqiooo ^niad mnineno edd lo acolelvlbdxxe
tXilrio eril ebuXod bXwow eoel eril .eeble oril is eaXqKal eril bxie <lxionl
alconnoo xblriw rioen exil al beori add weXaS .xilxjoia bxia ,eo\;® t®aoc ^ejieerio
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3or nape.
The trunk is divided into the upper portion or chest (thorax)
and the lower portion or belly (abdomen). The two are separated by the
lower border of the ribs and the lower end of the sternum, on the surface.
Within the floor of the thorax and the roof of the abdomen is formed
by the diaphragm, a dome-shaped muscle which is recognized as the separa-
tion of, or the partition between, the two cavities. As this dome pro-
jects into the upper cavity, the thorax is smaller them appears on the
surface, and the lower cavity is much larger, allowing more room for the
abdominal organs.
The bottom portion of this abdominal cavity is recognized as the
pelvic cavity which is divided by a narrow bone ring, the pelvic inlet,
into the large, false pelvis above, and the small, true pelvis below.
The small or true pelvis contains the bladder, rectum, and some of the
generative organs.
For the sake of anatomical terminology I think the following should
be known:
Most anatomists have agreed to call the head end of a man anterior,
theq>posite end, posterior; the side containing the backbone, dorsal, and
the opposite side, ventral. Anterior is the same as superior, and posterior
is synonymous with inferior. The head end is also spoken of as superior
and the opposite end inferior. The median or sagittal line refers to an
imaginary line drawn through the middle of the body from the top of the
head throu^ the sagittal suture to the floor at a middle line between the
feet, dividing the boc^ into right and left halves. The parts nearest this
.eqan io
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•woXed slvleq &inS ^IXccib ofW bus ^evod& alvlaq oalel ,©s*i0X 6cl olol
©dl lo ©fflOB has ^flu/lo©*! t'lebbBXd ecil ecljalnco elvXeq ©xril ic XlBiae sjrfT
.ane^io svlleieneg
bXi/orie bgIwoXIcI ©ill 3inliil I vsoXonimsJ XnolaclBfiB lo ©J[£a aiC# io\
;i7;cfctf ed
,iol*iclnB njeiK 0 lo bne bned slid IXno ol bsaigB ©vnri elalaicsiBce laoM
bra ^XBSiob ,©ncdiOBd aril snlninj-nno sole ©ilX jtcolisleoq ,bno eixxeoqq: ©rid'
•rolled ecKj bnx tiol'teqtra 30 ©one ©dd al •roi’iednA .iBidxiev ^©blB ©dlaoqqo add
iolrreqj/8 en lo nesloqe oele el bne bBori ©ill ,*iolic©lni ddlw encan^ooiTje el
HE cd etslei enll iBddigsa ro JinlLera exit ^icltelal J» ©dleoqqo exid bne
oxid lo qod ©fix xoctI x^^cd exiJ lo olbblar exSd xigtrcnuid nseab anil
9dd naewded ©nlX ©Ibblm a d« 'looXl qxld od ©ix-tdija XfiddlgaB add x^»ox£id bued
elxld dse-tnen edieq odl .©evXisd dlel bnn ddslT: odiil x^od ©xld gxilblvlb ,d©&!
an£g*xo Innlaobde
..Hi
4line are described as mesial, the parts farthest from this line are
described as latera 1. Proximal is used to describe a position near the
source of any peirt* Distal is used to describe a position distant, or
farthest away from the source of any part. Thus we speak of the proximal
end of the arm, and the distal end of the finger. In anatomy the term
periphery means the outside or surface of a body or an organ.
Now that I have given a working knowledge of the locations of the
body I am going to start describing the systems to the extent a Physical
Educator should know them.
The first system I am going to take is that of the bones, the study
of idiich is called Osteology. First of all I think we should know the
function of these bones which is as follows;
They form the framework or skeleton of the body and are the
principal organs of support, and the passive instruments of locomotion.
Connected together in the skeleton they form a framework of hard material,
affording attachment to the soft parts, maintaining them in their due
position, sheltering such soft parts which are concerned in the more vital
functions, as the brain, thoracic, abdominal and pelvic viscera. Finally
they give stability to the whole body and help in preserving its shape.
Next I think should come the classification of bones. They are
divided, according to their shape, into four classes; long, short, flat
and irregular.
A long bone consists of a shaft and two extremities. The shaft
is formed mainly of compact tissue, this compact tissue being thickest
in the middle, where the bone is most slender and the strain greatest, and
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aub ’ilatH ct mtLr 'grMdtJxtnlje,^ ^aJiaq .^loa exit oj ^neajloaJ'da ^clbaolla
JjvJiv eaoa edi nl bonrti&oncn ®ia doidv e^naq «Jloa rioi/a galisdXexie ,coiJi:eoc
’CXianil .a*x©OE±v olvXaq fafoe Xacliflo^da toXoaaoriX ^nXxid edt aa tar.cXXooxjl
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etra •oonocf Ic noXXaoXlJeealo odi aav.o fcJdode icXdX I XxsK
Xall ,X'xod8 i8»8aaXo *uuol oXftX ,9qada iXoiiX cX jiflXbaoooa ,b©flivXb
;
,<i .liiXi/seiTX boa
Xlade ©dT .coXXXmeiixe orX bna. Xlade a lo aXRlsaoo ©aod gaol A
Xss^ioXdX gjfiXod euaelX Xoxqaoo PidX tSueeXX Xo*ujiboo lo x^al-oa beariol zi
bee ^XeaXae-jg oXaiXE ©xir bxia *iobn©Xe XsoiB eX ©nod ©dX eiedw ,feXbbXo ©xiX nX
5it is hollowed out in the interior to form the medullary canal. The
extremities are made of cancellated tissue with only a thin coating of
compact substance, and are more or less expanded for greater convenience
of mutual connection, and to afford a broad surface for muscular attach-
ment, All long bones are more or less ciirved, which gives them greater
strength. They are found in the extremities, for instance, the femur
or humerus,
A short bone is a small piece of bone irregularly shaped. Their
texture is spongy throughout, excepting at their surface where there is
a thin crust of compact substeince. The short bones 6u:e the sixteen
bones of the carpus, the fourteen bones of the tarsus, and the two patellae.
Flat bones are found where the principal requirement is either ex-
tensive protection or the provision of broad surfaces for muscular attach-
ment, The boi^ tissue expands into broad or elongated flat plates which
are composed of two thin layers of compact tissue, enclosing between them
a variable quantity of cancellous tissue, for instance, the occipital bone.
The irregular bones are those which, on account of their peculiar
shape, cannot be grouped under either of the preceding groups. The verte-
brae are a good example. The bones of the ear are so sma3J. that they are
described as ossicles and do not fit in any of the above groups.
In examining the surface of any bone we find certain projections
and depressions. The projections are called processes and the depressions
are called fossae or cavities. They are divided into Articular and Non-
articular. The articular are provided for the mutual connection of bones
to form joints. The non-articular serve for the attachment of ligaments and
©rfl' .hiOLO '^SLiJbem ediJ oi lolie^cl al ^ao beroXIori ei &1
lo jifiicfBOo fllxU e 'tlxio dtlyi exraeiu be^sHeooBo lo sbBo ©ta ae^lae'tJx©
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a
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bxuj eXnemc^iX lo XmmdoAXX® ©xiX 10I -vxea XBXjuoJJiB-non edl •eXnlot atxol oX
6muscles. The following terms should be in the mind of the Physical Educator
to understand the attachment of muscles to bones and openings through which
nerves and blood vessels go.
Cavities. The terms sinus and antrum are applied to cavities within
certain bones. Also the term sinus is used in surgery
to denote a narrow tract leading from the surface down
to a cavity.
Condyle. A rounded or knuckle-like process.
Crest. A narrow ridge of bone.
Fissure. A narrow slit.
Foramen. A hole or orifice through which blood-vessels, nerves and
ligaments are transmitted.
Fossa. A depression in or upon a bone.
Groove or sulcus. A furrow.
Head. A portion supported on a constricted part or neck.
Meatus or
Canal. A long tube-like passageway.
Process. Any marked bony prominence.
Spine or
Spinous
Process. A sharp or slender process.
Trochanter.A very large process.
Tubercle. A small, rounded process.
Tuberosity.A large, rounded process.
Now that we have a general idea of the types of bones and their
markings we will proceed to take up the divisions of the skeleton. General-
ly the skeleton is divided into an Axial Skeleton and an Appendicular
Skeleton. They in turn are divided as follows:
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Next we will take up with some detail the different parts
of the above divisions.
First the head or skull which rests upon the spinal column and
is formed tqr the union of the cranial and facial bones. The bones of the
cranium are as follows, ei^t in number:
The occipital bone is situated at the back and base of the skull or
technically speaking the posterior-inferior part of the cranium is formed
by the occipital bone. On this are several points of interest. A large
foramen (foramen magnum) gives passage to the spinal cord as it passes
from the brain into the spinal canal, which is formed by the spinal foramen
of the vertebrae. Anteriorly to the foramen are two articular processes
where the skull rests upon the first vertebra or atlas and articulates with
it. The posterior surface presents a prominent process of bone called the
occipital protuberance.
The parietal bones, left and right, form by their union the greater
part of the sides and roof of the skull, or what is known as the crown
of the skull. These two bones are united by a suture in the middle of the




Ethmoid, between cranial and nasal cavities
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8skull called the sagittal suture* The posterior portion of these parietal
bones unites with the occipital bone by means of the occipital suture.
The frontal bone forms the greater portion of the forehead and
enters into the formation of the roof of the orbits, and of the nasal
cavity* The arch formed by part of the frontal bone over the eye is
sharp and prominent, and is known as the supraorbital margin* Just above
the supraorbital margins are hollow spaces called the frontal sinuses
irfiich are filled with air and open into the nose* In the upper and outer
angle of each orbit are two depressions called lacrimal fossae for the
reception of the lacrimal glands, which secrete the tears* The internal
surface of the frontal bone lodges the anterior lobes of the brain, or
that portion said to contain the intellectual centers* At birth the bone
consists of two pieces which afterwards becomes united along the middle
line by a suture which runs from the vertex of the bone to the root of
the nose* This suture usually becomes obliterated within a few years
after birth, but it occasionally remains throughout life*
The temporal bones are right and left and are situated at the
sides and base of the skull. They are named temporal from the Latin
word tempus, time, as it is on the temples the hair first becomes gray
and thin, and thus shows the ravages of time. They are described as
having three distinct portions, a hard, dense portion called the petrous
portion which contains the internal ear and the cansil leading thereto,
and supports the cartilaginous external ear or auricle, a thin and expanded
scale-like portion called squamous and gives attachment to several muscles
concerned in mastication; and a mastoid portion which is prolonged downward
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9and forms the mastoid process. This process is filled with a number of
connected cancellous spaces, containing air, and csdled mastoid cells.
They communicate with the cavity of the middle ear. The condition known
as mastoiditis means inflamation of the lining of these ce3J.s.
The internal ear, the essential part of the organ of hearing, is
contained in a series of cavities, channeled out of the substance of the
petrous portion. Between the squamous and petrous portions is a socket,
called the glenoid fossa, for the reception of the condyle of the lower
jaw, or mandible.
The Ethmoid bone is an exceedingly light cancellous bone consisting
of a horizontal or cribiform plate, a perpendicular plate and two lateral
masses or labyrinths. The lateral masses contain a number of thin-walled
cavities called the ethmoidal sinuses, which communicate with the nasal
cavity. It is a rather small bone and helps to form the nasal and orbital
fossae.
The Sphenoid bone is situated at the anterior part of the base of
the skull and binds the other cranial bones together. It helps to form
the cavities of the cranium, orbits, and nose. In shape it resembles a
bat with extended wings, and is described as consisting of a body, two
pairs of wings, and two pterygoid processes which projects from it below.
The body is joined to iJae ethmoid in front and the occipital behind. It
contains the cavities which are known as the sphenoidal sinuses which
communicate with the naso-pharynx.
^^ow that we have a general description of the bones of the Craniiun,
we will next take up the bones of the face. They are as follows, fourteen
in number
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The nasal bones are two small oblong bones placed side by side
at the middle and upper part of the face, forming by their junction
the bridge of the nose.
The vomer is a single bone placed at the lower and back part of
the nasal cavity, and forms part of the central septum of the nasal
cavity.
The inferior nasal conchae or turbinated bones are situated in
the nostril, on the outer wall of each side. Each consists of a layer
of thin, cancellous bone.
The lacrimal bones are the smallest and most fragile bones of the
face. They are situated at the front part of the inner wall of the orbit,
and resemble a finger-nail in form, thinness, and size. They are named
lacrimal because they contain part of the canal through which the tear
duct runs.
The zygomatic, or malar bone forms the prominence of the cheek and
part of the outer wall and floor of the orbit. A spine of bone projects
backward from the bo(^ and unites with a corresponding spine which pro-
jects forward from the temporal bone, thus making the arch which is known
as the zygomatic arch.
The palatine bones are "L” shaped and consist of a horizontal,
a ventral part, and three processes, the pyraimidal, orbitsil, and sphenoidal
processes. They help to form the back part of the roof of the mouth; part
sI lefficV
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of the floor and outer wall of the nasal cavities; and a very small por-
tion of the floor of the orbit.
The maxilla, or upper jawbones, also known as the superior maxillary,
are two in number, right and left. They assist in forming part of the
floor of the orbit, the floor and outer wall of the nasal cavities,
and the greater part of the roof of the mouth. The portion of the bone
which contains the teeth is cailled the alveolar process, and is excavated
into cavities, varying in depth and size according to the size of the
teeth they contain. The body of the bone is hollowed out into a large
cavity known as the antrum of Highmore.
The mandible, or lower jaw-bone, also known as the inferior
maxillary is the largest and strongest bone of the face and consists of
a curved horizontal portion, the body, and two perpendicular portions,
the rami. This bone serves for the reception of the lower teeth, and
undergoes several changes in shape during life, owing mainly to the
first and second dentition, to the loss of teeth in the aged, and sub-
sequent absorption of that part of the bone which contained them. It
articulates by its condyles with the sockets in the temporal bones,
which allows for free movement in mastication.
The above classification covers the bones of the cranium and
the face and I will just mention in passing that lying in front of the
throat, just above the laryngeal prominence, or in other words the Adam's
apple, there is an isolated U-shaped bone called the hyoid bone. This
bone supports the tongue and gives attachment to some of its numerous
muscles
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Next we will take up that portion of the body known as the trunk
and the bones that enter into its formation. These are the vertebrae, the
sternum, and the ribs.
First we will study the vertebrae, more commonly known as the
vertebral column. That is to say this column is composed of a
number of bones called vertebrae. In man it is about twenty-eight inches
long, and the vertebrae are only twenty-six in number due to the ossifica-
tion of the sacral and coccygeal vertebrae; thus making in youth a total
of thirty-three vertebrae, because the bones of the sacral and coccygeal
vertebrae sure recognized as separate bones. The union of these vertebrae
does not take place until later life. They are classified as follows:
Child Adult
(Cervical 7 7
True (Thoracic 12 12
(Lumbar 5 5
False (Sacral 5 1
(Coccygeal 4 = 33 1 = 26
Due to the upper three portions of the spine being separate and movable
throughout the whole life, they are classified as true vertebrae. And due
to the imion of the sacral and coccygeal in adult life they are classified
as false vertebrae. These false vertebrae complete the wall of the bony
pelvis.
Each vertebra consists of a solid part, the body or centrum, and
an fiirch made up of two parts, the pedicles and the laminae. This arch
supports the articular, transverse, and spinous processes. There are
four articular processes, two to connect with bone above and two to
connect with bone below. There are two transverse processes one at each
side, and one spinous process, which projects backward. The cavity vriiich
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is in the center forms part of the neural or spinal canal for the spinal
cord. The above is a general description of a typical vertebra, and
now I will take up the general characteristics of each type.
First the cervical vertebrae: in this region of the vertebral
column the bodies of the vertebrae are smaller than in the thoracic,
but the arches are larger. The spinous processes are short, and often
cleft in two, or bifid. The transverse processes are pierced by a foramen
for the passage of blood vessels and nerves.
The first and second cervical vertebrae differ considerably from the
rest. The first, or atlas, is so named because of its ftmction in support-
ing the head. It has practically no body, and may be described as a bony
ring divided into two sections by a transverse ligament. The dorsal section
of this ring contains the spinal cord, and the ventral or front section
contains the bony projection which arises from the upper surface of the
body of the second cervical vertebrae, the axis. This bony projection
is called the odontoid process and forms a pivot on which the atlas rotates
when the head is tiimed from side to side, carrying the skull, to which
it is firmly articulated.
The thoracic or dorsal vertebrae have larger and stronger bodies than
those of the cervical, and have a facet or demi-facet for articulation with
the vertebral end of a rib.
The lumbar vertebrae have the largest and heaviest bodies of the
whole spine. In addition they have a mamillary process, which the other
vertebrae do not have.
The sacral vertebrae form by their union the sacrum, which is a
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large triangular bone situated like a wedge between the coxal bones, and
is curved upon itself in such a way as to give increased capacity to the
pelvic cavity.
The coccygeal vertebrae form by their fusion the coccyx bone
and is recognized as the most rudimentary part of the vertebral column.
Next we will take up the spinal column as a whole. The spinal column
is the central axis of the body and is in the median line and dorsal part
of the trunk. It supports the head, the ribs, and the upper extremity.
The weight of these parts is transmitted throu^ the spinal column to the
lower extremities throu^ the hip-bones with which the sacrum articulates.
This spinal column consists of the row of vertebral bodies and of
the row of neural arches and their processes. The bodies are connected
1:^ intervertebral disks of fibro-cartilage, which represent about one-
quarter of the total length of the spine, and by various ligaments. The
bodies give origin to certain muscles which act on the ventral aspect
of the spine. The row of bodies supports the weight of the head and trunk,
and the movements of what the spine is capable occur in the disks between
the bodies. The column of bodies and disks is mechanically the most
important part of the spine. The arches are also connected by various
ligaments, give attachment to the axial muscles which act on the dorsal
aspect of the spine, and complete the boundaries of the spinal or vertebral
caneil which contains the spinal cord, the membranes surrounding the cord,
and the origins of the spinal nerves.
The intervertebral foramins are found between each pair of pedicles
and permit the passage of the spinal nerves and the spinal arteries and
veins. In the thoracic region the laminae overlap, while in the cervical
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and lumbar regions, especially in the latter, there is a space between
them.
From the standpoint of Physical Education this spinal column plays
an important part. It is the background of good posture and that is what
the Physical Education man is after. This spine is not straight, as most
people think, but it is made up of four curves. The thoracic and sacral
curves which are concaved forward and appear during embryonic life give
greater room for the organs in the thorax, abdomen, and pelvis, and are
known as primary curves. The next set of curves are the cervical and
lumbar curves which are convexed forward and are shorter and sharper than
the other two. They appear after birth and are known as the secondary
curves. The cervical curve appears when the child begins to hold up its
head; the lumbar curve appears when the child begins to assume the erect
position. They are due to the need of supporting weight. The cervical
and lumbar curves are deeply seated in the trunk and are covered in behind
by the deep muscles of the neck and loins. The thoracic and sacral curves
are very near the surface. The cervical curve extends from the top of
the spine to the top of the second thoracic vertebra; the thoracic curve
from the second to the eleventh thoracic; the lumbar curve from the eleventh
thoracic to the promontory of the sacrum. The line of gravity of the head
and neck passes through the points where the curves join each other. The
curves are comparable to a series of superimposed springs and the elasticity
they give is of great importance in enabling the spine to carry weight with
a minimum of muscular effort.
As a result of injury or disease the normal curves may become exaggerated
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and then are spoken of as curvatures. If the thoracic curve is exaggerated
it is called kyphosis or humpback; if the exaggeration is in the lumbar
region it is called lordosis or hollow back. If the curvature is lateral,
i« e. toward one side, it is called scoliosis. Lateral curvature is usually
to the ri^t side, because even in healtl^r people there is often a sli^t
curve toward the right in the thoracic region.
The spine is freely movable, the various movements depending on
the compression or stretching of any given disk. While there is only very
slight movement between any two vertebrae, there is a considerable range of
movement when the spine is considered as a whole. The movements are most
free in those regions where the disks are thickest; consequently movements
are more marked in the neck and loins and much more limited in the thoracic
region where the ribs also tend to restrict motion. There is of course
none in the sacral region, with the exception of a little play between the
sacrum and coccyx. Flexion and extension of the spine, bending forward
and backward, are most marked in the neck and loins, but are limited in
the thoracic region. Lateral movement, bending from side to side, is free
in the neck and lumbar region, but limited by the ribs in the thoracic region.
Rotation is freest in the neck, fairly free in the upper thoracic region,
but very slight in the lumbar region due to the peculiar shape of the lumbar
articular processes. Lateral motion is always associated with some rotation,
a fact of practical importance in the condition known as lateral curvature
of the spine.
The breast bone of sternum is found on the front wall of the thorax.
It is a flat thin bone about six inches long and develops as three parts.
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The head or upper part is called the manubrium and has articulations
for the clavicle and costal cartilage of the first rib. The second part
or middle portion is the largest section and is termed the body, or
gladiolus which contains articulations or notches for the sternal ends
of the second, third, fourth, fifth, sixth, and seventh costal cartilages.
The bottom or inferior portion is called the ensiform or xiphoid process
and does not have any of the ribs attached to it, but it offers attach-
ment for some of the abdominal muscles.
The ribs eire twenty-foiir in number, or twelve pairs. That is to
say we have twelve ribs on each side of our thoracic cavity. The first
seven of these ribs are attached to the sternum by means of the costal
cartilages which serve as buffers and increase elasticity of the chest
wall. These seven ribs are also connected to the thoracic vertebrae
at the back by means of strong ligaments. They are called true ribs. The
next three ribs are attached indirectly to the sternum by means of the
costal cartilage of the rib above and are also connected to the vertebrae.
Due to this they are called false ribs. The last two ribs are attached
only to the vertebrae and thus are termed floating ribs.
A typical rib may be described as having a shaft and two extremities.
The first two and last two ribs differ from the middle eight ribs which
are typical ribs. At the vertebral end of a typical rib is the enlarged
head which is joined by a constricted neck to the shaft. This head arti-
culates with the bodies of the vertebrae. Just where the neck joins the
shaft is a prominence of bone called the tubercle which articulates with
the transverse process of a vertebra. The shaft itself begins at this
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tubercle and extends to the sternal end where an articular surface re-
ceives the costal cartilage.
The convexity of the ribs is turned outward so as to give round-
ness to the chest and increase the size of its cavity. Each rib slopes
downward from its vertebral attachment in such a manner that its sternal
end is considerably lower than its dorsal end. The spaces left between
the ribs are called the intercostal spaces.
The first rib is short, broad and so placed that the surfaces
face up and down. It has a groove for the subclavian artery and sub-
clavian vein, the two grooves being separated by the scalene tubercle.
The second rib is longer eind lacks the curve that the others have
on the horizontal axis.
The eleventh and twelfth ribs are short and lack several of the
characteristics of a typical rib, as tubercle and angle.
The Thorax
The thorax is formed by the thoracic vertebrae, the twelve pairs
of ribs and their cartilages, and the stemiim in front. This bony thorax
forms an irregular cone, the ventral wall being shorter than the dorsal.
The apex of the cone is formed by the first thoracic vertebra, the
first pair of ribs, and the upper part of the sternum. This space is known
as the inlet of the thorax, while the outlet is bounded by the last
thoracic vertebra, the twelfth pair of ribs, the lower borders of the
eleventh to the seventh pairs of ribs, and the xiphoid cartilage. This
large opening is closed by the diaphragm muscle.
The thorax contains the organs of respiration and circulation, and
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not only protects them but allows the movements necessary to their
proper functioning. It also supports the bones of the shoulder girdle
and upper extremities.
Appendicular Skeleton
The Appendicular skeleton is divided into the upper and lower
extremities.











Greater Multangular (Trapezium) 1
Lesser Multangular (Trapezoid) 1






The clavicle lies in the upper part of the pectoral region. Its
inner or sternal end articulates with the sternum. Its outer or acromial
end articulates with the acromion process of the scapula. The shaft of
the bone is curved in two directions and is weakest at the point where
the two curves meet.
Muscular attachments of the Clavicle
The clavicle gives insertion to two muscles. The trapezius (from
the spines of the vertebrae) which inserts partly into the dorsal border
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lewoX fana leqqxf efaX oXat fafefaivifa aX aoXeXa;!^ 'xaXjJDibrtsqqA axTi
.BBxX’XineiXx?
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of the outer third of the shaft; and the subclavius (from the first rib)
which inserts into the inferior aspect of the shaft. The clavicle provides
origin for the following muscles. The clavicular head of the stemo-
mastoid arises from the upper surface near the sternal end and passes
to the temporal bone. The pectoralis major arises from the inner two-
thirds of the anterior surface, the deltoid from the outer third, and
both these muscles pass to the humerus. The stemo-hyoid arises partly
from the posterior aspect of the sternal end of the shaft.
The Scapula
This is a large flat bone, triangular in shape, and placed between
the second and eighth ribs on the back part of the thorax. It has three
angles, external, superior, and inferior; three borders, superior, verte-
bral, and axillary; two surfaces, dorsal and ventral. At the end of the
axillary border it has a neck and a glenoid fossa. Separating the Supras-
pinous fossa and the Infraspinous fossa there is a spine which ends in the
acromion process, ^n the ventral surface there is a subscapular fossa,
and the coracoid process. The following diagrams show the location of
the characteristics more clearly. The following gives the muscular attach-
ments while the diagrams show the location or areas of muscular attachment.
See Pages 21 and 22
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Areas of muscular attachment, upper surface of
right clavicle. ^Gerrish. )




Muscular Attachments of the Scapula:
These muscular attachments may be divided into two groups: those
muscles which arise from the trunk and are inserted into the bone, and
secondly that group of muscles which arise from the scapula and insert
lower down on the humerus or bones of the forearm.
Muscles Inserted into Scapula, ventral surface:
Vertebral border: Serratus anterior, (from 1st to 8th ribs)
Coracoid process: Pectoralis minor, (from 2nd to 5th ribs)
Muscles inserted into Scapula, dorsal surface:
Vertebral border, above spine: Levator scapulae^ (from vertebrae)
below spine: Bhomboid% (from vertebrae)
Spine, upper lip: Trapezium (from vertebrae and skull)
Muscles Arising from Scapula; ventral surface and glenoid fossa:
Subscap\0.ar fossa; Subscapularie^ (to lesser tuberosity of humerus)
Coracoid process: Biceps, short head, (to bicipital tubercle of
radius). Coracobrachialis, (to shaft of humerus)
Upper border: Omohyoid, posterior belly, (to neck)
Supraglenoid tubercle: Biceps long head, (to bicipital tubercle of
radius)
Infraglenoid tubercle: Triceps long head, (to olecranon process of ulna)
Muscles Arising from Scapula, dorsal surface;
Spine, lower lip: Deltoi(^ (to shaft of humerus)
Supraspinous fossa: Supraspinatus, (to greater tuberosity of humerus)
Infraspinous fossa; Infraspinatus, (to greater tuberosity of humerus)
Axillary border, upper part: Teres minoi; (to greater tuberosity of
humerus)
Axillary border, lower end: Teres major, (to bicipit€d groove of humerus)
Axillary border, tip: Latissimus dorsi, (to bicipital groove of humerus).
See Pages 24 and 25
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Areas of muscular attachment, ventral surface
of right scapula, ^aerrish. ^
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The humerus is the longest bone of the upper extremity. It has
a shaft and two extremities. At its upper extremity it has a head which
articulates with the glenoid fossa of the scapula. From the head extend-
ing down the shaft on the front view it has a bicipital groove. On either
side of this groove there is an inner euid outer lip. At the extreme top
is a great and a small tuberosity. Between these two there is an einatomi-
cal neck. Below the head on the inner side there is a siirgical neck. On
the rear view there is a musculospiral groove. On the ventral view an
external and internal supracondylar ridge. These lead into an external
and internal condyle. At the base there is a capitellum, a trochlea, and
a coronoid fossa above the trochlea. On the rear view, above the trochlea
is the olecranon fossa. The following will give the muscular attachments
and the drawing will show the characteristics and muscular areas.
Muscular Attachments of the humems;
The humerus provides insertion for muscles which arise from the
trunk and shoulder girdle and gives origin to others which arise from the
humerus and inset in the forearm or hand.
Muscles Inserted into Humerus, ventral aspect;
Greater tuberosity: Supraspinatus (from dorsum of scapula)
Lesser tuberosity: Subscapularis (from ventral portion of scapula)
Bicipital groove, outer lip: Pectoralis major (from thorax and clavicle)
Bicipital groove, inner lip; Teres major (from dorsum of scapula)
Bicipital groove, floor: •‘jatissimus dorsi (from spine)
Shaft, deltoid eminence: Deltoid (from shoulder girdle)
Shaft, middle of medial surface: Coracobrachiailis (from coracoid pro-
cess of scapula)
Muscles Inserted into ^umerus, dorsal aspect:
Greater tuberosity: Infraspinatus, (from dorsum of scapula)
Greater tuberosity: Teres minor (from dorsum of scapula)
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Muscles Arising from Htuaerus, ventral aspect:
Shaft, lower halfs Brachialis Ctocoronoid process of ulna)
Shaft, lateral epicondyloid ridge: Brachioradialis (to styloid process
of radius)
Shaft, lateral epicondyloid ridge: Extensors of hand (to metacarpals
and phalanges)
Shaft, lateral epicondyloid ridge: Extensors carpi radialis longus
(to 2nd metacarpal)
Shaft, medial epicondyle: I*ronators and flexors of forearm and hand
(to radius, metacar-
pals and phalanges)
Muscles Arising frcun ^iimerus, dorsal aspect:
Shaft, whole surface: Triceps, lateral and medial heads (to olecranon
process of ulna)
i^teral epicondyle: anconeus (to olecranon and shaft of \ilna).
See pages 28, 29, 30, and 31«
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The right humerus, front viev.’.
( Testut .
)
Ar^as of rauscilLlar attachment, ventral aspect
















Areas of muscular attachment, dors 1 surface














This Is the largest bone of the forearm and is placed on the
inner side ( or little finger side ) parallel with the radius. It is
attached to the humerus by mesins of the olecremon process and great
sigmoid cavity which articulates with the olecranon fossa of the humerus.
The dorsal view presents, besides the olecranon process, a posterior border
and
€t the extreme end a styloid process. On the ventral view is found
the great sigmoid cavity, the coronoid process, an anterior border, and at
the extreme end in front of the styloid process, a head. Continuous with
the greater sigmoid cavity, on the outer side is a smaller articular surface,
the lesser sigmoid cavity, in which the head of the radius turns in pronation
and supination of the forearm. The head of the ulna artioilates with the
radius, while the styloid process serves for the attachments of ligaments
from the wrist. The ulna is excluded from the wrist by a piece of fibro-
eeurtilage.
The Radius
This is the smallest bone of the forearm and is placed on the outer
side ( or thumb side ) parallel with the ulna. The anterior end has a head
which looks like the head of a nail, and articulates with the lesser sigmoid
cavity of the ulna. Below the head is a neck, and on the inner side near
the ulna is found the bicipital tuberosity where the tendon of the biceps
muscle attaches. Along the shaft it has a posterior and an anterior bor-
der and ends into a styloid process which is larger than that of the ulna
and forms the chief part of the wrist. H9hen the hand is in supination, the
radius and ulna are parallel, but during pronation the radius crosses over
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the ulna. The following page will give the muscular attachments and the
drawings will show muscle areas and characteristics.
Muscular Attachments of Radius and Ulna:
The bones of the forearm provide insertion for muscles irtiich
arise from the scapula or humerus and act on the radius and ulna. They
give origin to muscles which are inserted in the bones of the wrist and
fingers > and to two muscles which pass from ulna to radius.
Muscles Inserted into Radius and Ulna, Ventral aspect:
Ulna, ftoronoid process: Brachialis (from shaft of humerus)
Radius, bicipital tubercle: Bicepts (from scapula)
Radius, neck and antero-lateral surface of shaft: Supinator (brevis)
(from ulna)
Radius, shaft, middle of lateral surface: Pronator radii teres (from
medial epicondyle of humerus)
Radius, shaft, anterior surface, lower quarter: Pronator quadratus
(from ulna)
Radius, styloid process, base: Brachioradialis (from lateral epicondyloid
ridge of humerus)
Muscles Inserted into Radius and Ulna, Dorsal aspect:
Ulna, apex of olecranon: Triceps (from scapula and humems)
Ulna, olecranon and shaft below: Anconeus (from lateral epicondyle of
humerus)
Radius, neck and shaft below: Supinator (brevis) (frcm ulna)
Muscles Arising from Radius and Ulna, Ventral aspect:
Ulna, coronoid process: Pronator radii teres, deep head (to radius)
Ulna, coronoid process: Flexor sublimis digitorum (to middle phalanges,
fingers)
Ulna, coronoid process: Flexor longus pollicis (to terminal phalanx
of thumb)
Ulna, shaft, below radial notch: Supinator (brevis) (to neck and shaft
of radius)
Ulna, shaft, anterior and medial surfaces: Flexor profundus digitorum
(to terminal phalanges, fin-
gers)
Ulna, shaft, smterior surface, lower quarter: Fronator quadratus (to
radius)
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Radius, shaft anterior aspect; Floxor longus pollicis (to terminal
phalanx of thumb)
Muscles Arising from Radius and Ulna, Dorsal aspect:
Ulna, shaft; Abductor longus pollicis (to metacarpal of thumb)
Ulna, shaft; Extensor longus pollicis (to terminal phalanx of thumb)
Ulna, shaft; Extensor indicis (to index finger)
Radius, shaft; Abductor longus pollicis (to metacarpal of thumb)
Radius, shaft; Extensor brevis pollicis (to proximal phalanx of thumb)
See Pages 35, 36, 37, and 38.
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Areas of muscular attachment, ventral aspect























Areas of muscular attachment, dorsal aspect




The Bones of the Hand
They consist of eight carpal bones, five metacarpal bones, and
fourteen phalanges. The carpal bones are arranged in two rows, named












of carpal bones, nximbered from
the radial side inward, the first being that of the thumb, are the five
metac€u:pal bones the heads of which articulate with the bases of the
first row of the phalanges, two of which form the skeleton of the thumb.
while each finger has three.
Muscle Attachments of the Wrist and Fingers;
Muscles inserted into the carpus and metacarpus, palmar surface
1st metacarpal, shaft: Opponens pollicis (from carpus, radial side)
2nd metacairpal, base: Flexor carpi radialis (from humerus)
Pisiform, uncifora
^yiexor carpi ulnaris (from humerus & ulna)6th metacarpal, base (
5th metacarpal, shaft: Opponens digit! quinti (from carpus, ulnar side)
Muscles inserted into the carpus and metacarpus, dorsal surface
1st metacarpal, base; Abductor longus pollicis (from radius and ulna)
2nd metacarpal, base: Extensor carpi radialis longus
3rd metacarpal, base; Extensor carpi radialis brevis
4th metacarpal, base: Extensor carpi ulnaris
(2, 3, 4, from lateral supracondyloid ridge and epicondyle
of humerus)
Muscles arising from carpus and metacarpus, palmar surface
Carpus, radial side: Abductor pollicis brevis (to 1st phalanx)
Carpus, radial side: Flexor pollicis brevis (thumb, base)
Carpus, radial side: Opponens pollicis (to 1st metacarpal shaft)
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Carpus, 2nd row: 2nd & (Adductor pollicis (to 1st phalanx of
3rd metacarpal: (thumb, base).
Carpus, ulnar side; Abductor digit! quinti (to 1st phalanx, little)
Carpus, ulnar side; Flexor brevis digit! quinti (finger, base)
Carpus, ulnar side; Opponens digit! quinti, (to 5th metacarpal shaft)
2nd, 4th, and 5th metacarpals; Palmar Interossei (to 1st phalanges,
base, 2nd, 4th, and 5th fingers)
Muscles arising from carpus and metacarpus, posterior surface.
All metacarpals: Dorsal interossei (to 1st phalsuiges, base, 2nd, 3rd,
4th fingers)
Muscles Inserted into pheLlanges, palmar surface
Proximal phalanx of thumb; Abductor pollicis brevis (from ceirpus)
Proximal phalanx of thumb: Flexor pollicis brevis (radial side)
Proximal phalanx of thumb: Adductor pollicis (from carpus, 2nd row; 2nd
& 3rd metacarpal)
Proximal phalanx of 5th finger; Abductor digit! quinti (from carpus)
Proximal phalanx of 5th finger: Flexor brevis digit! quinti (ulnar side)
Middle phalanges; Flexor sublimis digitorum (from humerus, ulna, and radius)
Terminal phalanx of thumb; Flexor longus pollicis (from radius)
Terminal phalanges of fingers: Flexor profundus digitorum (from ulna)
Muscles inserted into phalanges, dorsal surface
Proximal phalanx of thumb: Extensor pollicis brevis (from radius)
Proximal phalanges of fingers, dorso-lateral surface:
Lumbricales (from flexor profundus digitorum)
Palmar Interossei (from 2nd, 4th, and 5th metacarpals)
Dorsal interossei (from all metacarpals)
Middle and terminal phalanges of fingers:
Extensor communis digitorum (frcaa external epicondyle of humerus)
Extensor minimi digit!
Extensor indicis (from ulna)
Terminal phalanx of thumb; Extensor pollicis longus (from ulna)
The following drawings will show the muscular area covered on the
bones, and the location of the bones themselves.
The long flexors and extensor muscles of the wrist and fingers arise
from the humerus, radius, and ulna. The muscles acting on the wrist are
inserted into the second row of the carpus and the base of the metacarpal
bones; the muscles acting on the fingers are inserted into the middle and
terminal phalanges. The short flexors and extensors and the adductors and
abductors of the thumb and fingers arise from the carpal bones and metacar-
pal bones are inserted chiefly into the proximal phalanges.




Areas of muscular attachment on the palmar surface of
the bones of the hand. Uhere the areas of origin and insertion
are both presented they are in th6 same color. INS .
,
insertion




























Areas of muscular attachment on the dorsal surface
of the bones of the hadd.
.
V.here the areas of origin and insertion




The Bones of the Lower Extremity
Hip Bone
Femur













Third cuneiform (External cuneiform)
Second " (Middle " )














The innominate or hip bone is a large, irregularly-shaped bone
udich, with its mate on the opposite side, forms the sides and front wall
of the pelvic cavity. It articulates behind with the sacrum, in front
with the other innominate bone, and laterally with the femur. The aceta-
bulum, the socket for the head of the femur is on the outer aspect of
the central constricted portion. The expanded portion above the socket
forms the lower latersQ. part of the abdominal wall; that portion below
the socket, the wall of the pelvic cavity. The bone is formed from three
separate pieces, the ilium, the pubis, and the ischium, which later are
fused into a single bone.
The Ilium is the upper broad and expanded portion which forms the
prominence of the hip, and the upper two-fifths of the acetabiilum. Its
characteristics are shown on the drawing of the Innominate bones.
The Pubis forms the anterior wall of the pelvic cavity and consists
of the flattened body and two rami. The medial border of the body forms
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the puibis symphysis with the opposite bone. The pubis forms the
anterior fifth of the acetabulum.
The J-schium forms the inferioit portion of the hip bone and forms
about two-fifths of the acetabulum. The body of the bone is thick and
strong and bears below a rough projection, the tuberosity of the ischiiun.
^ther characteristics will be shown on the drawings.
Muscle Attachments of the Innominate Bone
The innominate bone gives origin to muscles which pass upward
to the trunk and to the shoulder girdle, and downward to the femur and
to the bones of the leg. It also gives origin to the muscles idaich form
the pelvic floor, and to muscles which surround the genitalia in the perine-
um.
Muscles inserted into the innominate bcaie, lateral surface.
Iliac crest, outer lip: External oblique (from lower ribs)
Muscles arising from the innominate bone, lateral surface.
Ilium, anterior superior spine* Sartorius (to tibia)
Ilium, anterior superior spine; Tensor fasciae latae (to iliotibial
band of thi^)
Ilium, anterior inferior spine* Rectus femoris (to patella and tibia)
Ilium, acetabulum:
Ilium, gluteal ridges* Gluteus maximum (to great trochanter)
Gluteus medius ( of femur)
Gluteus minimus
Pubis, superior reumis: Pectineus (to femur below lesser trochanter)
J*ubis body. Rectus abdominis (to ribs and xiphoid)
Pubis body, Pyramidalis (to rectus sheath)
Pubis body. Adductor longus (to feraus, linea aspera)
Pubis inferior ramus: Gracilis (to tibia)
Pubis inferior ramus* Adductor brevis (to femur, linea aspera)
See Pages 47, and 48
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The ri^ht hip<-bone, outer surface.
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The right hip-bone, inner surface
Ateas of muscular attachment, outer surface































Areas of muscular attachment, inner surface
of right hip-bone. iTestut.)

49
Ischium, superior reunusJ Adductor magnus (to femur, linea aspera)
Ischium, tuberosity: Obturator extemus (to femur, great trochanter)
Ischium tuberosity and body: Quadratus femoris (to femur, great ” )
Ischiiun tuberosity and bo(ty: Biceps (to fibula)
Ischium tuberosity and bocty: Semitendinosus (to tibia)
Ischium tuberosity and bo<ty: Semimembranosus (to tibia)
Ischium body near spine* Gemelli (to obturator intemus tendon)
Muscles arising from innominate bone, medial surface
Ilium, crest: Internal oblique (to aponeuroses and ribs)
Iliiun, crest: Transversalis (to aponeuroses and ribs)
Ilium, crest: Quadratus lumborum (to tweiLfth rib)
Ilium, crest: Latissimus dorsi (to scapula and humerus)
Ilium crest and posterior superior spine* Sacrospinalis (to spine,
ribs and cranium)
Ilium iliac fossa: Iliacus (to femur, lesser trochanter)
Ilium ( margins of obturator foramen* Obturator intemus
Pubis ( (to femur, great trochanter)
Ischium(
The Femur
The Femur or Thigh bone is the longest bone in the body. It
articulates above with the hip bone by means of the head into the acetabulum,
and below with the patella and tibia. Besides the head, the upper extremity
presents a neck, and two trochanters, greater and lesser. The lower extremity
of the femur is much expanded, and has two large condyles, internal and
external. Above these condyles there is an internal and external tuberosity.
These will be shown on the drawings.
Muscle attachments of the femur
The femur providesinsertion for muscles which arise from the pelvis
and gives origin to others which pass to the bones of the leg and foot.
Muscles inserted into the femur, ventral aspect;
Great trochanter, upper border* Pyriformis (from sacrum)
Great trochanter, anterior border* Gluteus minimus (from ilium,
lateral surface)
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(ladnadoo-sd dise-ia tit/iaBl od) ) eXdxrt
)ciLidoaI
'lijioe'l sdT •
dl .^bod odd nl onod dasgfloX odd ai snod d§XdT io oifT
tEuXiidedooB odd odfrl bBod odcr “io anaen snod qid odd ridXw evoda aedaljualdTS
XditaoT^dxo *x9qqir odd ^baod odd aoXXaoQ .adddd bns XiXXedaq odd ddlw voXod bffa
'iiluLeijxB lowol odT .loBaoX biie lodaeTS ,8'iediiadoo'id owd bxie ,ioofi jb sdcoao'iq
bne XiJi'isdfll ^aeX’^tbfJoo o^tbI owd ead bda \bQbKBqxe doom aX intaa^i odd Xo
.^jdXecTodod Xainedx© bna XsOTodni nfi eX siedd eeX-^xroo saodd ©vcdA •Xacisdxe
.agpXWBii:; odd no lafoda ad iXXw oaedT
•tOioeX odd Xo adnomdoadda ©Xoaidi
eXvXaq add mcrX eeXia- doXdw eeXoeum -lol noXdieanxBebXvo'iq 'rociel edX
,docX bca geJ arid to socod ed.t od eaaq doidw aaeddo od liXairto aevXs boa
idoeqaa Xaidnov ^TiomoX adj odni bsdnaaiiX aeloaoM
(ciincoaa moiX) aXxn'ioXXix;^ •lobiod 'xeqqu ,^©d^£d90*Id dao-xO
,mrXXi mciX/ aomirXm airetdoXO *'isb‘Xod loiiedna ^ladordocid dasiO
(eoalioE ’Xfcicdf-X
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Muscles inserted into the femur, dorsal aspect.
Great trochanter, upper border: Obturator intemus (from innominate)
Great trochamter, medial side; Obturator extemus ^bone obturator
foramen)
Great trochanter, lateral side; Gluteus medius (from ilium)
Great trochanter, gluteal ridge; Gluteus maximus (lateral surface)
Great trochanter, intertrochanteric ridge; Quadratus femoris
(from ischium)
Lesser trochanter; Iliopsoas (from spine and ilium)
Shaft below lesser trochanter; Pectineus (from pubis)
Shaft linea aspera, inner lip, upper part; adductor brevis (from pubis)
Shaft linea aspera, inner lip, middle pairt; adductor longus
Shaft linea aspera, inner lip, whole lengths Adductor magnus (ischium)
Muscles arising from the femur, ventral aspect
Vastus lateralis (to patella)
Shaft, front and sides; Vastus medialis ( and )
Vastus intermedins ( tibia )
Muscles arising from the femur, dorsal aspect
Shaft, linea aspera, inner lip5 Vastus medialis (to pate3J.a)
Shaft, linea aspera, outer lip: Vastus lateralis (and tibia)
Shaft, linea aspera, outer lip; Biceps, short head (to fibula)
Inner condyle, upper surface; Gastrocnemius (to os calcis)
Outer condyle, upper surface; Gastrocnemius (to os calcis)
Outer condyle, upper surface; Plantaris (to os cadcis)
Outer condyle, lateral surface; Popliteus (to tibia)
The Patella
The PateiLla, or knee-cap, is the largest sesamoid bone in the body.
It is small, flat, triangular in shape, and placed in front of the knee-
joint, vrtiich it serves to protect. It articulates with the two condyles of
the femur and is separated from the skin ly a bursa (a fluid-filled sac).
The Tibia
The Tibia or shin bone is situated at the front and inner side of
the leg. The upper extremity of the tibia is thick and expanded to give
a solid support to the condyles of the femur. The lower extsmity is much
smaller than the upper. It is prolonged downward on its inner side into a
strong process, the inner malleolus; it articulates with the fibula and talus.
See Pages 61, 52, 55, and 54.
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Areas of muscular attachment, ventral surface





. w? 'i.’ii '\' ' '





* . f' ^ 4r







/ ,T'i& i <, . ...,,. , . ,.•




























..'•4.'^- X-V .l.'>" !

































Areas of muscalar attachment, dorsal aspect




The Tibia carries practiceuLly all the weight of the body and forms
the knee joint with the femur and the greater part of the socket of the
ankle joint.
The Fibula
The Fibula, or small bone of the calf, is situated at the outer
side of the leg. Running parallel with the tibia, it is the smaller of
the two bones, and, in proportion to its length, it is the most slender
of all the long bones. The Fibula with the Tibia are so firmly united
that only a very slight degree of gliding is permitted between them, and
they are regarded as one piece of structure. The fibula does not enter
into the knee joint and forms the lateral side only of the socket for the
ankle joint. The upper end is slightly enlarged and forms the head, which
with its under surface articiilates with the upper end of the tibia. The
lower extremity is roughly triangular and is prolonged into the external
malleolus, a larger and longer process than the internal malleolus of the
tibia. Drawings cf the tibia and fibula will show their characteristics and
muscular areas.
Muscle Attachments of the tibia and fibula.
These bones receive the insertions of muscles which arise from
the pelvis and femur, and give origin to muscles which are inserted into
the bones of the foot.
Muscles inserted into the tibia and fibula, ventral aspect.
Tibia tuberosity: Quadriceps extensor (from ilium and femur)
Shaft, below medial condyle: Sartorius (from ilium)
Shaft, below medial condyle: Gracilis (from pubis)
Shaft, below medial condyle* Semitendinosus Ifrom ischium)
Fibula, head and styloid process: Biceps (from ischium and femur)
«J’O0qsB iBoiob (dlxpdi^ bae aldlt edd odat bedieBal eoLoauU
(m/fdoBl ittiyil/ ai/aoxxBidtaealaoS sel^noo Ijslbea ,BidiT
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(eX^tb^oo - .
.dodqsB iBi^OdT bna BldU aorJ snJteJL'XB aeXoQX/il
flnolienifD J-aX oJ) *xol*ieJ^xiB aXXflXdIT ;eo£ln/a XaiadBX ,dlB£{B ,sldXT
{iBaTBdfidoin iaX briB
od) flunodJtaXb axisnoX noBoed:^) *oX^ood XsiedfiX ,BldiT
(Bsod ddQ od bflS lo aescBXBdq XIb) :.Xo3qBB iBlbeo tBXirdi^
dd3 od) Buld'isd ejjoaeie^ •bildd rcewol ^doeqae LaJtbem ^dlsda ,jaXxfdi'? ^
(sBJsd ,XBa*i«dBd9ffl
XBjiixffied od) aiooXX^d axignoX ‘losxiedxa JdosqaB Xaibao ,dlerie ^aXudiR
(sod i^Jtd lo xiiBladq)
boB urxoliexurp daX od) ajj^aoX auaao'ie’I idoeqaB iB'iadaX <dlBxi8
(XBsiBdBdeia daX)
,lBa‘ifldBdeo ddd) od alvsid aneocTe'^ :do©qBB iBiadfiX ^dlsda ,BXudJt^
(eafid
.dosqaa laaiob ^sXxidi'l bna aldid lao-il saialiB aeXoaidd
(aloLeo ao odi 3X»Xo2 jeniX iBsdllqoq dlade ,aldXT
iBiLijaaed od) atnodlglb aiisnoX -loxsX^ ;eoBl‘iira ^:oi^6daoq dlaiia ,Bldll
(aeod ddd od bccS ^aesoBX&dq)
-xft BJjeiBd IXb od) loXisdeoq BiXaddil ;90i4l'tix8 TioJhcsdaoq dlada ,BidlT
ddd od baS od bos aiiXx/aandaB dqeo)
;
(«98Bd , BlBaiBdBdea)
(av-odB 8b) ’lol'iadaoq aXlBxdXT :©ob1iub loiiedsoq <dl£d8 ,flXjjdXI
(sIoXbo eo od) axraXoS :bildd leqqw ^dlB^^B ,flXxjdi*?
XanXmed od) aloiilled at/SfloX 'loxoXt ;efaTcidd ovrd lenoX ^dlBde ,BXodi'2
(sod sid lo xxiBXBiiq)
doo*? odd lo BonoS edT,
fBJJB'XBd lo aenod XBaxed odd ,aqifoi3 eo*xdd oaol dool add <lo aonod odT
.ae^nfiXadq odd bae faj/a’tadBdea lo aocod XBaaBdadein odd






The right tihia and fibula in their normcl
relations, front view. \.Testut.)
SPINS
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Areas of muscular attachment, anterior aspect
of the tibia and fibula. i<^errish.


The right tibia and fibula in their normal
relations, rear view. (Testut.)
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Areas of muscular attachment, posterior aspect




The tarsus is composed of seven bones united by ligaments, and
differ from the carpus in being larger and more irregularly shaped. From
behind forward, 'then from outer to inner side, the bones are as follows;
(Drawings will show arrangement)
1 Calcaneus (Calcaneum) 1 Third cuneiform (External cuneiform)
1 Talus (Astragalus) 1 Second ” (Middle ” )
1 Cuboid 1 First ” (Internal " )
1 Navicular (Scaphoid)
The Calcaneus or Calcaneum is recognized as the heel bone and is
the largest of the tarsal bones and transmits the weight of the body to
the ground. On its upper surface it articulates with the Astragalus
(Talus) which unites with the tibia and fibula to form the ankle-joint.
Behind it is joined to the calcaneum and in front to the scaphoid.
The Cuboid is in front of the calcaneum and on the outer side of
the foot. In front it articulates with the fourth and fifth metatarsals.
The Scaphoid is placed on the inner side in front of the astragalus
(
with which it articulates, as well as with the cuboid, the internal, middle,
and external cuneiforms.
The (nmeiform bones su:e in front of the scaphoid and articulate
with each other, the scaphoid, the cuboid, and all the metatarsals with
the exception of the fifth.
The Metatarsus, or sole and instep of the foot.
The metatarsus is formed by five bones which closely resemble the
metacarpal bones of the hand. Each bone articulates with the tarsal bones
by one extremity, and by the other with the first row of phalanges. That
of the great toe is much heavier than the others, and the fifth or the
metatarsal of the little toe is the longest, with a prominent tubercle at
its upper end.
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The Phalanges or digits are fourteen in number. Two for the big
toe and three for all the others. They are similar to those of the hand,
but much shorter.
Muscular attachments of the foot.
The long flexor and extensor muscles of the ankle arise from the
tibia and fibula and are inserted into the tarsal bones (except the astraga-
lus, which has no muscle attachments) and into the bases of the metatarsal
bones. The long flexors and extensors of the toes arise from the bones
of the leg and are inserted into the base of the terminal phalanges of the
toes (flexors), and to all three phalanges (extensors). The short flexors
and extensors, the adductors and abductors of the toes arise from the tar-
sal and metatarsal bones and are inserted into the bases of the proximal
and middle pheilanges of the toes.
Muscles inserted into the foot, dorsal aspect.
Tarsus;
Os calcis, posterior surface, tendo achillis;
Gastrocnemius (from femur)
Plantaris (from femur)
Soleus (from tibia and fibula)
Metatarsus
;
6th metatarsal, base; Peroneus brevis (from fibula)
5th metatarsal, base; Peroneus tertius (from fibula)
Phaleuiges;
Big toe, 1st phalanx, base; Extensor brevis digitonim (from os calsis,
dorsal surface)
2nd, 3rd, and 4th toes, 1st phalanges, base; Dorsal interossei (from
1st to 5th metatarsals,
shafts)
2nd, 3rd, 4th, and 5th toes, 1st phalanges, base; Lumbricals
(from flexor longus digitorum)
eesxi^XBri^ edl
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Big toe, terminal phailanx: Extensor longus hallucls (from fibula)
2nd, 3rd, and 4th toes, sdl phalangess Extensor brevis digitorum
(from os calcis dorsal surface)
2nd to 6th toes, all phalanges: Extensor longus digitonun (from
tibia and fibula)
Muscles inserted into the foot, plantar aspect.
Tarsus:
Tarsus all bones (except astragulus ): Tibialis posterior (from tibia
and fibula)
1st cuneiform: Tibialis anterior (from tibia)
1st cuneiform: Peroneus longus (from fibula)
Metatarsals:
2nd to 5th metatarsals, base: Tibialis posterior (from tibia)
1st metatarsal, base: Tibialis anterior (from tibia)
1st metatarsal, base: Peroneus longus (from fibula)
Phalanges:
Big toe, 1st ph£G.anx, base: Abductor hallucis (from os calcis,
plantar tubercle)
Big toe, 1st phalanx, base: Flexor brevis hallucis (from cuboid and
3rd cuneiform)
Big toe, 1st phalanx, base: Adductor hallucis (from 2nd, 3rd, 4th
metatarsals, bases, and dis-
tal ends)
3rd, 4th, and 5th toes, 1st phalanx, base: Plantar interossei (from
3rd, 4th, and 5th metatarsals)
5th toe, 1st phalanx, base: Abductor digit! quinti (from os calcis,
plantar tubercles)
6th toe, 1st phalanx, base: Flexor brevis digit! quinti (from 5th
metatarsals)
Big toe, terminal phalanxs Flexor longus hallucis (from fibula)
2nd to 5th toes, middle phalanges: Flexor brevis digitorum (from os
calcis, plantar tubercles)
2nd to 5th toes, terminal phalanges: Flexor longus digitorum (from
tibia)
Muscles arising from the foot, dorsal aspect.
Os calcis, dorsal surface* Extensor brevis digitorum (to big toe,
1st phalanx, base)
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(sXflti :/j.ad6a
(aLudlJ moil) aiox/iXori axi^noX loxeXl ixnBlxuiq XBoXiiieX ,9od 3X8
BO moil) flUJiodXsib eXvsid lOxoXl laescEXedq elbbXm ,aeod dtd od bnS
(aeloiodi/J xBdoBXq ,eXoXjso
moil) fiHnodX^Xb axr^iqoX loxoXl :ao3xiBXBdq ifiolicisd oX bnS
UxdiJ
•do&qaB Xeaiob «jool ©xiX moil saXeXiB esioBidJ
n.'. ;aasi£l
tOoX jld oi) minoiXgXb alveid ioanoXx3 '©OEliina Xeaiob ,aXoX£o aO
(sctBcf (XocXadq ieX





1st to 5th metatarsals, shafts* Dorsal interossei (to End, 3rd, and
4th toes, proximal phalanges, base.)
Muscles arising from the foot, plantar aspect.
Tarsus;
Os calcis plantar tubercles and plantar surface? Abductor hallucis
(to big toe, 1st phalanx, base)
(Flexor brevis digitonun (to End to 5th toes.
Os calcis middle phalanges)
plantar (Abductor digit! quint! (to 5th toe, 1st
phalanx, base)
tubercles and
plantar surface ( Quadratus plantae (to tendon flexor longus
digitonun)
Cuboid, 3rd cuneiform; Flexor brevis hallucis (to big toe, 1st phalanx, base).
Metatarsus;
3rd, 4th, and 5th metatarsals, shafts? Plantar interossei (to 3rd, 4th,
and 5th toes, 1st phalanges,
base)
End, 3rd, 4th, metatarsals, bases and distal ends? Adductor hallucis
(to big toe, proximal phalanx,
base)
5th metatarsal, base; Flexor brevis digit! quinti (to 5th toe, 1st
phalanx, base)
See Pages 65, 66, 67, and 68.
I have completed my description of the bones with their muscular
attachments and as a summarization I am going to list the muscular actions
of the upper and lower extremity according to recognized Physical Education
movement, i. e.. Flexion, extension, abduction, adduction, etc.
As an insight into seme of these movements and for showing the loca-
tion of these muscles I have included in the sxunmarization several illustra-
tions which show the position of the shoulder, arm, and forearm, and the
muscular location. The same is true for the lower extremity showing the
thigh and leg muscular location. By such a visualization, the student will
get a better idea of the Osseous and i^ituscular systems of the Human Body.
: ex/BOfiJ'AtoU
cx«j. ^Jb’I5 ,fcfxS o^) Isaeotpooi LseioO •etlsde ,siBe*i£^£ioffl riifl o& ^eX




,89cJ rii3 bflS ext) Duno^Xgib alv^’id lOxoX^)
(attncxtigXX
.
(oaBd tXneXBxiq ^eX ,90^ gid ext) aioxillad arvatef loxaX^ xynolisnm JdtiS ^bioc^lO
xdtP ^biS o&) t&aao'ia&rd •eJ'iBde <3XBat6ijaieta dj3 bxiB ,bn<v
<a©Sxi8lBiiq deX »BeoX rid’d hm
(acsef
siowXXsrf ^c4ojjbbA sabm- ladBlb bn© assjad ^aXi58‘IfldJBd•9ffl ,iit^ «b*i6 <XnS
^xuBXBrfq liijubtoiq ,eoX gXd oi)
(eacd ’
XeX <9oi did od) XXnlup liXaXb sXveid toacsX'? :seBd ,XjBei£dj0doffl iU’3
(©aBd ,xfuilBdq
ichioajM ilerii ridX* aenod orit lo JictdiXioaeb bedeXqaoo 9vad I
Erioldofi i£Xi«r>8JJsa edd daXX od sxtXoa ma I coldBsxTeamu/e b aa b/is adascuiojai’iB
itoidBo^fca laoJta^^ baaingooei at gaXfnoooc '(Xxcaidxe 'xewoX bn& laqqu odd lo
.bdo ,xtoidf>xdxbs ,noXdOi/bdB ^floXanedxe ^noixoX'i ,.e .1 (dxioiaovom
•Bidex;XXX Xaa&voe aoJtSBsi’iiMmjm odd nd bebuSoat ovad I aoXoawa oaadd lo iioid
arid ibBJS ^tsmanol bae. ^nn-a tiobXuoda sdd lo floXdlaoq odd woda doXdw axioid
©dj ^xiiwoda ^dliaoidx© lewoX add iol ©tnd al ©fflfca oxiT .aoXdaooX iBXjJOvjxra
XXjtw dxi^budB exit ^floidaatiXBxxRX? © doxjB ^ *noXdBOoX nBXx/oaxTfli goX bxxa xtglxid
(.aefid ^aagnaLsilq Xeailxo'Tq tseod dt^












-88 bxiB <88 <38 aegfi^ ©aS
rrumfril <^^^d lo nmndfiVA *i£looeij*ii bius RVooeaO arid lo BobX loddacf a de^

65
The bones of the ri^t foot, vievi/ed from
belov;. (Spalteholz. J
Areas of muscular attachment on the nlantnr surface of
the hones of the foot. V;here the areas of origin and insertion
are both presented they are in the same color. OR., origin;
insertion. The insertion of the second and third tendons of
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ABD\S^TOA-A,'iQ-F.^ei.bA
FiFxoA - Jio/reuj







The bones of the rijht foot, viewed from
ab'Ove. ^Albinus. )
dP. l-i A i.U<yK
68
Areas of muscular at .achmeat on the dorsal surface of
the bones of the foot. ..here the areas of origin and insertion
are both presented they are in the same color. P.I., plantar










liuscular Action of the Upper Extremity
Muscles acting directly on the shoulder girdle ;












Muscles acting on the Shoulder Joint ;
Flexion










Carrying the arm back of the body
Latissimus dorsi





Raising the arm 'iaterally to the level of the shoulders
Supraspinatus
' Biceps
Deltoid (middle) after movement has started
Abduction
Raising the arm above the level of the shoulder
Trapezius
Serratus anterior
isqqU ttdi 1o noitfoA xsIifoeuM
;aI£r :J .^lucda aiiJ’ co rLtoextb aci;te£ -ueXoaijM


















^ori arid lo ioeri utib exid anii^nBO
lanofe ainaiaeidBj
lOfLbn bn£ lotaffl saieT
8DdBa±qBB*i'icI
floidoi/bdA















trxobXxforiie arid lo levaX ©fid od ^jXXB'iadBX* one, arid ^.fllaXfiH
aodBfiiqaBiqna
aqeoXa
bodiada aod dneaavoa. TiadlB (aXbbiia) bXodXed
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CijjjssT) asLm £££ ifl
Adduction














Arm carried backward at shoulder level
Deltoid (middle and posterior)
Latissimus dorsi














Flexors of wrist and fingers




Extensors of wrist and fingers








Extensors of wrist and thumb
aotioubtk













noiiojjbdii IbJ nos i*ioH
level leblnoria ia tyusvnhBd bsi’X'tao atiA
(loliaj'aoq bris olfoJbla) . JblocrXed
leiofa auflaleaioBj















aieani*! baa J’al'tw 'io s’lCji^X’^i






B'lSBaiX bna J-ax'rw \q aioene^xa







^ ' (p.lvHtd) loJanlauS,
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Long flexors of thumb and fingers
Extension
Extensor carpi radialis longus and brevis
Extensor carpi ulnaris
Abductor longus pollicis
Extensors of the thumb and fingers
Abduction (Radial flexion)
Flexor carpi radiadis






Muscles Acting on the Joints of the Fingers
Flexion and extension only occur at the interphalangeal joints*
Flexion and extension, adduction and abduction, occur at the metacarpo-
phalangeal joints*
Flextion
Third phalanx, flexor profundus digitorum
Second phalanx, flexor sublimis digitorum
First phalanx, lumbricales and interossei, flexor digit!
,
and ab-
ductor digit! quinti brevis (little finger)
Extension
Third and second phalanges, interossei, lumbricales.













anssni:'! bna dituri^ lo e'icxvri sr«xl
nolsrted^xa
aive*td b/iB 8-tiB.tba'i iq-too loaae&xZ
Bl't£aJjj Iq^i'j loe 116^x3
BlolIIoq au^aol loioirMA
STegutl bflB dmiriW edd’ lo aioenadx3
(noixoil JOibaH) noUbuMA
ailBlban: iqrujo *rcxoXl
aiveid boE Bij^nol alXalbai Iq^so loenedxa





ST:t-'3cI3 edJ- Ic sj-xtXpb edj go Rjti joA q;oIoajjiii
*ec^:iiot laasxiBJuiriq'tsJ’frX arid' da urooo x^o nolaiiedxe bne ncixoX'5








auncodxaib eubxurlcrrq TOXeXl ,:aiBXBdq b'riifl
iiunodiaxb aiffiiXdua ioxaX‘1 ^x^xBX^idq bcooeS
dfi brt£ tldlaib -roxeil ^ieEaciedni boa eeXfioxidoi/I jXjriBXafiq datil
eXddll) eivsid idoii/p lodoirb
aoiex»dx3
.esIaoXidouji ^ioeeoiadnX ^ae^anAladq bnoo^e bos r.brrjtifi’









mSi RiaHT WEmR limb abducted mu s.upiuated
VIEWED FROM M FRONT .
f^Ro:i.^T3Ai vT-c-^^j..
B ^ >' 0 fitxJj i /t
^/? «. /o,/
. I
•T* A{ ; c^a>5
^/* r.







gacAiiiaiLg. su mmsA ami maU' ima.
siioas El acffl .ccrtum.
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ms Riaai urrrr limb, abducted mu shpinateb
HEWED FROM BEHIND .
mk fimi Mm
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HLE RIGHT UPPER LIMB . ABDUCTED AlUl P£QMI^
2mm mM 3mnm-
aa-JAiiQas: iOU. EtaUSaA .SaiS aZx2L XiuUil
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MuBCular Action of the “^ower Extremity














Adductor magnus (posterior part)
Abduction







Obturator ihtemus and extemus
Gluteus maximus (lower fibers)
Rotation Inward





Adductor longus and brevis
Rotation Outward































Inversion of the foot Eversion of the foot
Tibialis anterior Peroneus longus
Tibialis posterior Peroneus brevis
Flexor longus hallucis ^’eroneus tertius
Extensor longus digitorum
Muscles Acting on the Toes :
Flexion:
Terminal phalanx. Flexor longus digitorum
Big toe. Flexor longus hallucis, flexor brevis, hallucis abductor
Middle phalanx. Flexor brevis digitorum
Proximal phalanx, Interossei, lumbricales
Little toe. Flexor brevis and abductor digiti quinti.
Extension
All phalanges. Extensor longus digitorum, extensor brevis digitorum,
extensor longus hallucis
Proximal phalanx, big toe. Extensor brevis digitorum
Middle and Terminal phalanges, ^nterossei and -^imbricales
Abduction
Dorsal interossei, 2nd, 3rd, 4th toes; Abductors of 1st and 5th toes.
Adduction







































i i aeo'I 6c'X flo :&fuXoA aeXoajjM
:ncXxeX^
f’
axnoXXgXfj ew^coX rrexoX'? ,xn£Xodq lani/niieT
icXoifbdxi aXoxjIXBif ^civo-id loxeXl ^eieeXXed ajxgcoX toxel'? ^eoX gXS|K ^ mneii^ib aXve'ic icxoX^ txnsisriq eX£>l)iM
asXaox'rdjsuX tieBBOTtoXai ,xo8X£dq XBaiixoi^
W- .IXiiii/p IXigiL 'toioirbcfjs bnB elv&id noxeX'i ,eoX slXXiil
^ noxBfloJ'xa
t <BUncXxg.ib eiveid T:oacsXx;e tflartc^igXX si/gnol -loaxisJ'xa «86gixeL6ilq XXA
b eloxxXXjB:- eugeeX ‘xoGi.eXxs
ftf flunoXXsib alvezd zoatfeJxS ^9<ys gid ^xxxJLeriq iBBitxordl
^
e©lEoX‘idaii»^ biic. Xeaeoieoc^ »8egncX£dq iBotsmaH bxm eXbblM
. aol&oistdA
,aeod dXd b/ua Jal Io eio^oxfodi {eecX xidii ,I>i£ ,bc2 ^Xescoiedal XaeioQ
.
,' flolXoxibbA





























































" V- ' . ,» iS'
t . ^3 A
'
.
; V .'j /i ,
•£-(’.
^







•• '• \V? -. > -i i A^~'
S'» : /V ' /• ^'




;,^ \ r-Mfh-- ,- • .'V














''’ *'',•• • X’^h¥*'
'l ,3;-..'^ -





., 'Vv •"*-'... > *' . *. .1 > l-i-.l. aL-
Vk r .-' ' -i ., ft-v
' '


















'v»>;*><'.V)V < ji ,-;
.
>
' ni f7. • 3 - ,: ••











• ' t .
'.
-'Y : ' : . : -
fl
'








































































































..v,,f ^ . ..
. ....
’iv4.iV
, ,. V
I
' 4
'
" '^*
. |L'«
iI



